Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001-257344 
(43)Date of publication of application : 21.09.2001 



(51)Int.CI. 




H01L 29/78 
HOIL 21/283 
HOIL 21/316 
HOIL 21/336 




(21)Application number 


2000-066960 


(71)Applicant 


: TOSHIBA CORP 


(22)Date of filing : 


10.03.2000 


(72)Inventor : 


TSUNASHIMA YOSHITAKA 








INUMIYA SEIJI 








MINAZU YASUMASA 








OZAWA YOSHIO 








MIYANO KIYOTAKA 








TANAKA MASAYUKI 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
performance of a semiconductor device which uses a 
metal oxide film or a metal silicate film as a gate 
insulating film. 

SOLUTION: An insulating film 6 which includes a metal, 
silicon and oxygen, is formed between a semiconductor 
substrate 1 and a metal oxide film 3. The insulating film 6 
which includes a metal, silicon and oxygen includes 
either fluorine or nitrogen at least. The metal oxide film 3 
and the insulating film 6 including a metal, silicon and 
oxygen are amorphous films. The main metal element 
composing the metal oxide film 3 which is different from 
the main metal element composing the insulating film 6 
may include metal, silicon and oxygen, there is no 
problem. 
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l6IMiK:fflV>fe¥»#*jl©ttlB*iflj±S*«. 

rasfc^K] ¥$#si& 1 1 &mmt®m 3 torn 
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H*ffK#©«il§] 

m#mu &b. -> u 3 >x.zmmz$ts&mm$ : y 
m«9i 3 ] ^js»ib«i)K*y- h&»B©4>fc < 1 1> 

^«S*n, MB&JR»fl:«lBRtflttS&R, ->u 

WE&«Bfl:«wB£BdE-r*±fc.5& 
[W*55] &«K{t»B*y-hiie»B©*i>fc<it> 

lit. WE&B. ->'j3>SW»sR^tfffi»)g±K: 
&JS&{fctlB£^j£-f Slgi. S^TT-SC $0 

AftB&J: 0 fett<J^ttB*Bftfc4MB0|IJM:&£ 
«fc 0 t>K^aKTMft9«ff i C i*1»«fr*»*« 

5 icEi£©¥g#e@©Bi§;frft. 

UIMW7] &Jil&fc$lB£y-HI&&B©'>fc<i:t> 
«±fc&Jii&ft:«3B£«j£Lfc&. WUttl(DgteZ>m& 40 

[w*«8] itfijiM&att. ffiE^wtts&tMB&B 
- hm$km<o'j>f£ < t fc-gBtcffl secosig 
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#g@©Bjt#i£. 

s c irsit*^ 9 \zmm<D*mftmm<z)®:& 
ism. 

y- K&»B©^&< <fcfc-gBlcffl(,>fc¥g#g@©B 

B&®j£T SRC. ffiE&JB. ->'J3>Rtfi?ill££tr 
»»«±CfflE&RB©-»S3»«S-&*;ifc*tt«i 
•f SBjRJS 1 1 KE»©¥S#BB©fiji;£8;. 
CB*Jg 1 3 ] ¥^#:S«±tC >i£{fcB**e*IB 

Mte->u n >K{kB*ffiaB_hicm i ©&isB£«t£-r 

•WKJ: 0 BE-> 'J 3 >B{bB3R«fi»Bt«IE^ 1 © 
^SBtSSfS^-frTm 1 ©&KB*«fifcf5&H7E 
£. ->U3>»t«Bt^trtft«B*»tiE-r*ISt. 
fl>EB»«©BCBE5"J 3 >&fl;B3B*6»Bi:EJ&-lt 
■f CBBLfcfllBB 1 ©£RB©-B*p**f*:i:8 
t. 

iWEJg 1 ©&BB©-»*»»*SnfcB*fc:BESB 1 © 
*lfc£2 ©&JgB£*fi£-t*Igi:. 

c <t*#«stT5¥«frgii©fiji^ffi. 

[M«B14] ¥«ftSfi±C->U3>^bB^»»B 
89Ex'J 3 >»ft:B*»»B±lc« l ©^SB*^^t 

i ©^HB©-as*»i»s$nfcB«tflijES 1 © 

&BB*«d5-rS4R7cBtttS&5^B7cBtr«l«S 
nfc^2 ©&HIB£J£fi£-f SlUi:. 
^5&SICJ;0, mlE-> 'J 3 >&{fcB£»»B<LmjBSfl 1 
OABBt*E*a*TJB 1 ©^JSB*«fi£f -S&JStc 
^, v'J 3 >Rtm^^^trm 1 ©Ifc&BSrJ&fiE-f -5 1 
tfclC. H9E->'J3>B<kB*«aBtH9Em2©&R 
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u 3 >Rimm^tsm 2 ot&em&w&TzjLnt, 

[it#)gl5] ^Uzi^RtfBBSBtrlMWt* 

y- M&»B©'>fc < t t>-65icffl^fc^ 1 2 © 
««£*ru mmm i &zfm 2 omm<D&m. ->un> 

0, fflEBlRtfB2©B*©&R. ->U3>& 
tfB**£tr»»fflt©&B7cB, ->'Jn>2itm^©ffl 

£-£tf*&&ffii£y- h»»B©*l>fc< tfe-atCffl^fc 
»2©BBi**U fiftEB 1 ©B«©&RBfl;!tS|]«* 
Bfi&-r*&R5cB£fllEB 2 ©««©&R, ->'J3>& 
tttRt£tHMK«ftaT«6R?EB&#H--B«c 

[n#jg 17] y- hffigysats wcgfc-ssg 1 auc* 

WtBfg 1 ©b*©¥»*»S±k:->u 3 

MEM 1 c«©5/ 'J 3 >B4BftlMK±fttfttE£ 
2 a>Btte¥*#S£±K:£BB<l:*l!t*B&T«xB 

ffiB£2 0B«0£Rttft«K&BE¥*#£««>3'lJ 

cw#jgi8] y-MftB*a»av>K:Rft.&Bist«e 

fl:B*»ft«±fc:&R»<b«iR&»j£-rsi8,i:. 
hues 2 ©«B^(cjgfi£$ nrc&mm<tmm ica#? wic -> 

> U 3 >*»»A $ ftfcRE&RBfcBKeBBR lc «t o 
2 ©R#*WTS¥Rfl:Bfi©Rjg;£8sT*-3T. 

¥*#*«±k:->>j 3>K<k)R*««BH6»rt-r*ie 
iffiy'J 3 >B^R£RK±£6Rftftttgt«BR-r 

RicRRWfc«R«4M.6i8i, 

8Btf*A6hRE5'y:]>ft1IARJftftR&ME£R 
Bfc«>R<fc*Bffl8l£«toTKJ£:;*t»-T&R, 
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[^^©i*aB^i»w] 

[0 0 0 1] 

■t*y- h«Ml£Rfrifc¥B*gB&tf¥*tt£B® 
BifcfcftKWTSfc©-?**. 
[0 0 0 2] 

[«£3fc©8fif] MI SFET©»«ffl<fcfc#t,>y-M8» 

/<? s -> u 3 >R<t;R-S> -> ij 3 >BSfli«Ttt, y-rw i/ K 
h>^JP«gii©liJlintCJ:?)> »2 nmT»Bft:©ia#lc 

[0 0 0 3] -tUT. U 3 >BftKJ:0>b» 

fr>6Rttfc4MK»6Raft-MMI (41-/ 'J {r- h«) 
*y-KEBJKlCfflU5Ct»c«fc»J, B»IUP$B]$L 
fcSS, HfS©Mff (4&aJ&JS) «B<LT. U-irR 

[0 0 0 4] L*>ttt*»6. &MBfl:BM«y- MSB 
RCffi^fcR^Ktt. ->ij 3>SSt©raTfiSf&SfS 
M *M»SttBlr>iH3RBa«*«. Sfc, &R«Rfl;!»Jg 

*»»6n4A». &BBfctt«f;:Jt^T«B*a</h3^£ 

[0 0 0 5] ->'j3>*«t^BBflS«WltO»HK-> 
U 3 >BBftgltB*r« 

^U3>R3{bR©BJP£l nmStTCtSCtttffli 
r*0, y-h*B*©BB«&l!W4*<f*::i*« 

[0 0 0 6] *fc. 5/U3>««±C^BBfl:BM*» 
w (fcb&B, ^®atcj:^TvU3>S«£:$!RBft*l8t 
i©RffifcBB&8fl:i|MB*»RU ffi#©8S«ji{;: 

Ctt, BB©B**B*«<&«8flSlKWi; i t)©tao. &R 
R{b«lR<h&R&8<b«lR.»:©Rafcffl*£fc>1i-£&.& 
££;&tBL^£H3RBa**5. Sfc. ^JBBfcftie** 
iBS«iS*WLT^Sfc«>, B84s©lBilffi;£G:ft#tt 
KSHLT, RiffW&RMIR)Wi5o<i:l,>'5RHt> 

[0 0 0 7] ^BBfli^K^&KaBftftKttC 
40 VDSCkoTMSnsCi^W CVDftlCJ: 
■aTRRSttfcBRRfcBRtt. 4b¥8Rto8R*&r 

[0 0 0 8] l^-©S«±(ty-h^^lgJ?©S 
I SFET*fPBbi5tLfc»^. mmt. ± 
RCRRR-ftiMRtBRlfcft. y- K*fe»§IR£»< 
UJ:3&r«BBQ£BKfcttlt*Nt5icU Set*© 
ft. £ECRRR<b4MR«£R-r«, tt»-3felB*ff 

fbnt^oft hb#£ t; *. 

50 [0 0 0 9] 



5 

SUKaSffiUbOfEfMcttLT. ->'J3>&{bl8li;9fc« 
e*«S5^«»)KttT, &JB»<b4SlffiS-$>&Jg&Kfb1S) 

[0 0 10] *f£Wi±iEft*<DglBK;aLTfc£nfc 
fca>T&9, &Hftfc»«*(^tt&Ji&»<b«jM«y- 

[0 0 11] 

'J ^ >&tf&Kt£^tfjg»ffi|£y- MMHK4>4>&< <h 

>;&zAM«*tHMMc y v mxte&mo'ptz < 1 1> 
[0012] jR2o»na. &KKft;*!ifi£y- hies 

#g«£H9gB&KRib«lK,»:<B|Sgi;:, &Jg. ->ijn>& 

[0013] *ijuflB2«wHK:,fctttf. &m&mt 

* > ^ U > > K £ 7 «y sUlc J: o T £ SI $ -5 C i # 

[0014] miR^m2©%wt-<tn«. &jg 

£® j&-r 5 -> 'j 3 > t ^mmwtitmm ton 
[0015] cioioic, *m#&tiLii&mm{t®imt 

© h 7 > 'J X * £ £ d £ # njgg £ fc £ . 

[0 0 16] 13 0^^11 sfeSKft^JS^y- H»» 

0»»*^tr«»l»*^«$n. Bilffi&BKfbfc&Rtf 
ME**. •> 'J 3 >&Ctt*«dtrJftftR#IMgMtT 
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[0017] %4<Dmw\t, &mmitmmz>>'-h&m 
[ooi8] nsoxmit. temwuttomtt?- mm 

[0 0 19] JB5 0*WK*l»T, ilge&JS. ->'J3> 

fbtflRfc^iST^lgwiil;:. ft8B&JK> ->'J3>so: 
&3i£#trffi&£l©i|§li{bi&g<J; 0 "bft < fi.^Mf2&Jl 

*<b«iiR©*sfifl;ffl«,fc t) t>»t>ia«r«!naa*ff 5 r 

[0 0 2 0] »3©fg91l;:«fcnK. ^JSKftiKlKStX* 
K*6»J8I©5&$5&I8JP©<£«R 

L#WI«ffi*8s©tfi&r}£©4>&tMS« 

[0021] m4©^wtc«kn«. &mwut<V!imRzfi& 
s. 

#fl [0 0 2 2] Sfl5©fgWcJ:*"Ui. 

H. ->'J3>&imS«:^tf«g^K*«fiE-r.5Xg(0 
5<? SSft;^©^{b®S<tO ! biil^SS-p^«!lSS:ffc> 
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£&RKfl:ttM©ll«ftlt«6ftCft«c£:#T£«. 

co 02 3] *6®g9it2. &R&{btiR£y- mm 

oT, ¥«#«fi±K:&RBfb*3R*»fifcl,&&. H{b 
* ©gfc ©#x ££trgffl$tT&J!ag £fT 5 

[0 0 2 4] jS6©»9ifcfcHT. iiilEfiffiStt, HE 
¥*ft*«£iiiiE&RilfcMI<fc©£?Kg«©-> 'J 3 > 

3tt*«fc5fc*#TfTtonS£<h*t#3:LK 
[0 0 2 5] %7<n%m\t, ft*-. ->U3>JK«** 
^rtr&ftRfcy- MS»R©'>& < i fc-fiSKffl Hfc* 
«*g@©SSjg*ST*oT. ¥^*S«±IC^S. •> 

yn>ar«**dtn6aaB*»*Lfc«. i£{b*j©ii 

[0 0 2 6] SB7©36WC*^T. ifflEH&fflgtt. ME 
¥»*M5«ittE$R. ->Un>RC«**^trtMMI 
t©«M«©->U3>!«ftSnf. 89E&R, v'J 

<fc a &£#Tff tons C $ UK 

[0 0 2 7] Sg6&tfSII7CD58BJ3t;;J;nfcf, g£{b;»J©& 

ffiB«KvU 3 >KfbR£^J«-f5 &R&{fc 
«lR£Wi&R, >Rtf$*££tf*i6BrR©fflfi£ 

5Ci:#*T#3. Ufc*tt)T. y- h&&R©S2!iRJii 
©<S«RCKU-^«iS©«M*H^4Ct^T#. ffift 

[0 0 2 8] SgS©^^ &g, ->U3>&tfg!lii£ 

*^g@©K3t^i*T*-3T. ¥^«=S«±fc->ijn> 
Bfti*«MS»)Jt«iat. WE-> 'J n >gfl;R 

£«s8R±£&RR&jBf£-r3ia£:, ^iastciow 

E > U 3 >K{bR*t&»R & ME&HR & « E£ £ ttT 
&R, ^U3>Rt«**£trlfta«*»jfrr«i8 

[0 0 2 9] S8ffl^fll:*HT, B3E&R, ->U3> 

[0 0 3 0] m9©«WC«5¥*#^ai©«ii*}£ 
iSt. H9Ev'J3>S{k|g^tfiSR±lcSl©^JBR 

*»*-r*ist, «nasic«fct)WE'><j3>»{bR» 

IggtRtirEm 1 ©&RR«!:£E£;* *TJ8 1 ©&HR 
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*«|{£TS&R5t£« ->'J3>;&tf8jii££tJ|g&R£ 
»^tSlSt, i(E^S©»lcWE->U3>K{blS 
£ffi^£RjSi±1*tc8fiLfci?i}ESg 1 ©&RR©-gB 

*»*"r*iat, s9E»i©^sR©-8B*JK5*$n 

fcttttCtte* 1 ©&RR£&J5£T-5&R7Ciii<hteSfc 
•2>^S7C5gT«fi£$nfc^ 2 ©&RR£jgE£"t-5ia 

[0 0 3 1] Si 0©f6WK:«a¥»#:SB©»jg*ffi 

10 xmt. B9E->'J3>g{bR^*6»R±l;:3&l©&RR 

t»rti-«iat. meh i ©&RR©-8B£i$*-r-5 

ESS 1 ©&RR£®l£TS&RS*<2:ttSfc.S&R7ciiS 

T*i^$tofcm2©48«is*^-r*iat. 

n >&tf&3i£^tj $ i ©ffigaa*»^-r 5 tth\z> 

ME->U 3 >ft{fcJK*ftftR£ffiE£ 2 ro&RR,h£K 
*2rtT)l^0*JIKt*|jCT«*ll%». ->'ja>R 
W t«**^tr*2©»IW*»i«-r5xai. **f* 

[0 0 3 2] aS871£!gl 0©f891K:J:toJi\ fiSaatC 
ioTv'J 3 >ttftR*ftftK t &RR t ZKm S *T 
&R, ^'j3>RZ/»3RS-&tI«»R*^-rS^tK: 

<to, RgicMnfc^$©iii^*fi&R?:#-5c:t*t-e 

SS. Sfc. fS®a©^{C. &R. ->U3>Rtf»Jfc§ 
fttr«MUlC*J|R<!>--tf C tc «t D . 

Sjgia©fflli»{b. ±2tt©|Bj±*tt*>SCt*tT# 

ics^-3fc^R^ffl^fcx^7;u^^;n-^>vx^$ 

[0 0 3 3] Mil ©fg9§lC&5¥if$ftgBte. &R. 

->u 3>Rztmmz$;ts®imz?- h*&»r©'>&< 

£fc-8&Cffi^fcSI$lRtfSS2©®«4*rU fflESSl 
Rtf|g 2 ©£«©&R, -> "J 3 >RrmU§££tt*6»R 
*ffl^TS^R7C^7!»t|^--p$.D> fits. mrEmi&tX 
^2©@«©^R. ^U3>RU«£££tr«i»R©& 
R7c^. ->U3>&^8*©a^it^S^»cS3S:Srt 

[0 0 3 4] Si 2©«WK:«S¥^frSBtt. ^RS 
fbtlR<£y- h«»R©^&< £ fc-aBKffl^fcSg 1 © 
B«£. &R. ->'J3>&0^3g*^t J Jg#R$y-h 
I6«R©'>^ < t « -SBfcffl 2 09«« & * # U . 

mem i n&®<o&mmfc®mzMtfi.-fz&m7t%£m 

Em2ffl®«©&R. ->U3>St«^$-&tf*6ftRS: 
[0 0 3 5] ®13©«^tt. y-MMMIdta^CJI 

fn>m i &.zf% 2 ©®«*wr-5¥»ftss©»ji^fft 

SO TfeoT. SaESl©B«©^«#S«±lCv'Jn>K 
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3 >wt<tm%&mm±Rzfmm$& 2 ©m«©¥8#s« 

±.\Z&mWt<ttol&&Ml&,-tZ>X®t. ii9iE82©««© 

[0 0 3 6] m\Av>%m*. y- Mg&siatswcs 
•>'J 3 >&{bK&&g&±t;:&JSK{b$iBI£^(£-tSi 

mz -> >j ^ > zm \tz is t , •> ij 3 a £ 

[0 0 3 7] Sf§ 1 5 ©SlUte, y- h«ftR;ft<EI*C|| 

fcftRswdrt-sist. neji$2C!>««ic«fiKdn^ 

[0 0 3 8] 16 1 l&tfSgl 2®^B^(c e kn«. mi© 
fi*i*2©iB«iT4I, ->'J3>;fttf&*©fflJ«J* 
&S*^#SCtC±r) (Sgl 2 ©fgBJTte. 
«©&IWMfc«MB©->y 3 >OTffi^tfctt||MMtcif 
□) . * 1 ©I«tS 2 ©g«i-C$MS®Ift^fc 
y-MS»BWIJfi*»*Ci«tT**. *&. S1375 
S»150»«l:j;ntf, CO±3«tSH3»BW©IKi:-3 
fey- h«MMffifit£SttJ: < 

[0 0 3 9] fc*, ±E*»WIC*3^T, ->U3 
[0 0 4 0] 

[0041] (mmwrni (a) > 0 m, *ag!©* 

0T$>S. 

[0 0 4 2] •>'j3>Sffil±lc > y-K^gaBtL 
3X-}AJ£g{b«!!a) 6&tf&KKft;4«Gl3 (dCTtt 
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[0 0 4 3] 5?*3=:^Aa»fl:*«l6©IMItt»l. 
5nm. y;pnn«>A»fl:*il3©iUH4»3nniT. 

*ft-€ f n©->ij3>»fl:Bii»i|[iupttt»-fn"b»o. 5 

nmWO, *»ttfty-hl6INRJ*ttmnm-?» 
5. y-h*S£->'j3>£1Ri «t©ra©^;i/3z:OA 

y-FSl©itt5 0nmgST^5. 
/0 [0 0 4 4] S?^3 = «>Aa«fl:«il6k:**n*7y 
*©»*. *ttfm&Q0!>|(7lrt<. 1 x 1 0 19 cm 
_3 ~1 x l 0 21 cm- 3 TfeSCi:*t||SL^. ftc. -> 
U3>S«1 t©»ffi#j5fcfe^T. 5X10 ,9 cm -3 
~5 x l 0 20 cm- 3 ©«Stf-^S^ack^tc-r5C:t 

[0 0 4 5] ftfc. ^Jgaefk«lK6«i:UTtt, SWn 
-£AJ£Sfl;*!j|g©jfi, ;\7 =>>$ 

20 a«fl:*Rftffl^Tt)«fc^. ens ©&«?£* 

(Zr, Hf, La, Gd, Y, Al, Ti) £2«3g 
[0 0 4 6] 6MM;fMR3 tbTtt, x;P3- 

{kftR*fflt»Tfe«fct». cne©^«7c^ (z 

r, Ta, Ti, La, Hf, Gd, Y, Al) £2S 
[0 0 4 7] ^(C, 02 (a) ~04 (i) £#!$L 
•5. 

[0 0 4 8] SI*. 02 (a) lC^-r<fcolC. ST IS 

m\z£-oTm?ttmmt$. #B&$tift~>v 
3>s«i©s®tc. mmtmz * o mm 3 nmoisv 

3>K{b&7£?gj£-rs. ftUT, KW5 0nm©#U 
^U3>i8MI3 0 nm©->'J 3>g<bR9£, 
LPCVDftfffl^TiStS. 
[0 0 4 9] 02 (b) CSfcfciC, iJV^7 

40 7^ttffi&tfR I Efe£ffll>T->'j3>£{bfflt9Stf# 

ns^a«ty5-y-h/^->i o^^sE-rs. 

[0 0 5 0] 0 2(c) IC^1-J:9(C. 1000 

t:©^K{btc «k 0. * U v 'J n >M8 ©<IJgic -> 'J n > 
KfbKl l^^fiETS. *©«, JnjiSEEl 5 

keV, F-XI5X10 14 cm" 2 O^TAs«3-f* 
>aASrfTt>. y-hSSlcMLTSSSE^Wlcy-T, 
• HH>Oli/Xf»3>««l 2S»«-r-5. 

[0 0 5 1] 03 (d) ICS-TJcoIC, 0i|Atf 8 

5tf 0 0t. 1 0fJ>©RTA*fT-3fc^, ^®(CK» 1 On 
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mO^U 3>gft;Rl 3RtfR®5 0 nmOy'j3>| 
<tI14$, LPCVD&£ffl^Ti£llT*o ^tf>&, 
Xy^A*y££fr5;:<>:K£^ v U 3 >&fl:ffi| 1 4 <£> 

[0 0 5 2] ^fc, 03 (e) K^TJ^K:, 0tj*_tf, 
fln^ttJE3 5 k e V, 1 0 15 cm" 2 ^ft 

TAs0>f:*>&A£fir^> 1 0 3 5t:> 10 

1 s&m&znzo 

[0 0 5 3] 03 (f) iC^f Jc^Kl, ^StCJK 

JP1 0 0nmO->U3>»Ull 6«ifc»U I^TC 

[0 0 5 4] %i\Z, 04 (g) \Z^?£o\Z, fry hilt 

[0 0 5 5] &\Z, 04 (h) KSR-rJcSfc, ttffcSW 
(Z r C 1 4 ) , rh7Xh*yy7> (TE 
OS, S i (OC 2 H 5 ) 4 ) Rtf. ^{b^JT*^>0 

2 % N 2 O, NOX^H 2 0$ffl^ftLPCVDSl:,t 

RJWQl. 5 nm(0x;i/3n^A^Kffc*R6*Jt 
«T£o JK^T, 8 0 Ot:, 3 )V*ftitz 

&{ti?)Vzi-Vl* (Z rC 1 4 ) Rtf, &{t#J-e& 
&O2 , N2 CX NOX«H2 O^fflUfcLPCVDS 

[0 0 5 6] 04 (i) (C^Ti;3(C, ±m\zB 

mi OnmO)3 L 9>&ikm4RZfimmi 0 0 nm^> 
^f>l5Mn, **>R % *OjimJE3 0ke 
V, F-X»l X 1 0 15 cm _2 ^ttt77*^t> 

ftxsfr^ *>?x?->ms<D*\z7y%*mAT 

[0 0 5 7] CMPftSffl^TTfiftSfri. 

>f?SfO 5 0 Ot:- 6 5 OlCfia^ififln^-- 
^fcfr?. £<D7=-;Wft«K:J;0, ^>^Xf>!5 

snt - ^ i±mumm e + tc 7 >y swg 

[0 0 5 8] H±©J:5fc:LT, 0 lK^LfccfcSftSt 

[0 0 5 9] £©«fc3fc % *gS««»Tf4, ^iiW 
■C»44iift«IlfitftMg«i:)i-5yU3>lS 
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[0060] &tc. &mim{mm*\z7ymzmiBir 

■Wt **ST3 d ttfinSmtta*. 
[0 0 6 1] Lfc#oT, &JBR{t»RXtf&JBJ£&ffc 

[0 0 6 2] &*5, y-K»«W«J* 

>R*y-h«itr** i»oh7>^^«^D 

[0 0 6 3] **«»»T14, y-MMWfc* 

\zyym&ttZi£2><k5\zLTbl:\,\ 

[0 0 6 4] (nm&mi (B) ) i5H *5B9J<J!>^ 
RJBttl (B) £tt*¥**£R®«afl«*Lfctfffi 

(A) tJS<HLT*5D, 0 1 iZ^LtzffirfL^miZttfo-f 

[0 0 6 5] yJ^z^AglfM 6 OBUiteift 1 . 
5nm, ^3-^A»ft«R3©B|jPtt»3nmT, 

^ nm-C*^ *a»fty-h«ft||Wa»JlnmT» 
y- htlty »J 3 >Ifi 1 t©B©$;;i/3X*A 

mwt<mme^\z\t. ai©a*^snx^-5. * 

[0066] v)V3-v&jm<mm\z<£*tiz>&m 
<nm\t, ±m^^mmm\z^mLx, ixio 14 cm 

-2-1X1 0 15 cm" 2 t**Ct*a*LK Wc, > 
[0 0 6 7] a*, x^3-^A^»fb^K6&r;v;i/ 

40 3-*AR{fc«R3G>ftfc0fc, ^ffi^ffil (A) <h|Bj 

tit, ft«o&JKai*fl:*Kft^mft«**JI^«z: 

[0 0 6 8] 06 (a) -07 (d) *#BBU 

§o &*<7)I8 (04 (g) STflDlS) 

^JE^ffii (A) (hf^fiiT^^fc*, :cxiif(D$0 
lSfctH>TR91T*. 
[0 0 6 9] 04 (g) £*LfcX8<&», 06 (a) 
lCSt\fc3K, BfflLfcvU3>Sfiio*ffilc, RJP 
50 $50. 7nm©S/U3>RRftRl8*»*-r*. 
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Coo7o] 06 (b) \z^^\z, 

(Z r C 1 4 ) t0 2 XttH 2 Oi*«fc*L 

mi 9***r*. 

[0 0 7 1] 07 (c) \Zfjk?±o\Z. 8 0 0 

ASKfcftR 6 a^XIdt * ft a . 
[0 0 7 2] 07 (d) fcjRTJ;Sfc, mtVJl 

ZJ~OJ± (Z r C 1 4 ) fttf, SHb#jT&£0 2 , N 2 /0 
O, NOXteH 2 0*ffl^fcLPCVDj*JdJ:r), Mi? 

x. 40 or, 3»o*fr-c, **/>nm%\zx7-- 

[0 0 7 3] f^i, ^mzmmi 0nm<D^2>mt 

tSLARxfmmi o o nm<D? > tfx^ym 5 zmmL, 

x, ms\z*Ltzi:otemmtfftM2ftz>. m 

[0074] z.<D&v\z. *mmmm\z#\,*xhs mm 
mm i (a) tmm. ^mmimmt^^^>mwLt<o 
m<Dnmm*\z&mjmitmm*B&r* c t \z& o , 

\Z*fZ>Z.ttfvim\ZfcZ> 0 

[0075] st, &mmm{t®m*tz&mzmiB-?z 
<D7--)i\z$>^x. mm \z ct z&m&mtmm/ > 

fir*. y-M6«K©St»BW*»<-r*c:fc3WT#* 

So 

[0 0 7 6] Lfc^ot, &JB&fbft)S;&tf&]SJi&{b 

&*im\zfrz>t£h\z, v-zmmi'MUKR-om?* w 

[0 0 7 7] tt*5, **«»»Ttt, y-hffi»KiC^ 

\z&%*tt2ikz>±o\zLxh&^. £fz, 
y-b^atxizmzr, m^ovv>v^m^u 

[0 0 7 8] (SgJSJ&ffi 2 ) *fgf£?>!g 2 <D%m 
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[0 0 7 9] (#Ii§jf£8§2 (A) ) 0 1 tt % *%0JOH 

mmmz (a) (cff«¥*#&iia)*ftfl«^L,fcRfrs 
[0 0 8 0] •>ya>s«i±c % y-N»a^<ht 

T, &JS3i8<b18iB& (^K^'J^r- h«U CCTftt^Jl/ 
3-2A3i&{fc«&BI) 6&tf&JR«{b»Bl3 (CuTO 
^>^;l/®ft^M) #*j£3ftT:6 0, &JRK{b«lffil3 

[0 0 8 1] ^3-«>Aa»ft«I!l6©RjPtt»l. 
5nnu ^>^;i/»ft«K3(Z)fllJPtt»3nmT, ^ft 
*n©i/U3>«fl:R«S[iBJStt^-rnt)»0. 5nm 

ft. y-bnmnmzs 0 nmgm§ 9 
[0 0 8 2] fc*s, &JB&K*b»ffil6<hLTfci:, 

[0 0 8 3] Sfc, £K«fc*K3£LTtt, *>*JP 

ARftttlt, -f * h U *A»fc*R, 7Jl^-?Ail{b 
»i*ffl^tfc<k^. Cft6^^7C^^2S^g 

[0 0 8 4] &tC, 02 (a) -04 (h) 

So 

[0 0 8 5] 02 (a) fC^Tct^iC, ST IS 

3>S«l<D^ffitc, JMftai:«tt)IW3nmOS/U 
3>Kfld|7ft»rit-r*. m^X, W5 0nmO#'J 
v'Jn>IB8atfRJP3 0 nm©->U3>aftR9S, 
LPCVDflltfl^TJUIt*. 
[0 0 8 6] 02 (b) \Zk1T±0\Z. VVtf? 

ns^««tc^^-y- h/t^-> i o ^Mn. 

[0 0 8 7] 02 (c) (C^T^^H, 10 0 0 

X:©f»«fb t i D • # ij U n >R 8 <7)ffi0glC yij^> 
®{b^l l£JB/£-r*. «Atf, jJDjimffil 5 

keV, H-X15X 1 O l4 cm" 2 (7)*ftTAsC7)-r^ 

[0 0 8 8] ^11, 03 (d) HiK-fct^tC, «Atf8 
OOt:, 1 0»©RTAftfrofc», ±S(cmi?10n 
m©vUzi>afl:Rl 3&^Rif5 0 nmO->U3>t 
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flasi4*, LPcvDj*tffl^T*irr*. 

[0 0 8 9] 03 (e) \Z^?£o\Z, WAtf, 

&D>£SJE3 5keV, F-X15xi0 15 cm- 2 ^ft 
TAs©-f*>ftA*ff^ 31*** 1 0 3 10 
»©RTA*tf^ili:lcJ:0, 7-X • FK>!S;tl 
1 5^M$tlSo 

[0 0 9 0] 03 (f) K^r<£5£, £®ICR 

Hl0 0nmOy'j3>Sttl 6*ift«U RUTC 

A*->1 0<Z)±g&£gfij£i*3 o 
[0 0 9 1] 04 (g) \Z7jk-t£5\Z. fry bM 

it7--)l*fto 9 -t<&« % v U 3 >RffcR 7 &»#R 
*iK£ffiV>Tl**U ^**;i/««£&SS/U3>£« 
l<Z>3?®£®Hi£i*3o 

[0 0 9 2] Jfcfc, 04 (h) H^Tct^JC, fh7^ 
-yt'J^h + yyJ^-^ (Zr (t-OC 
4 Hg ) 4 ) > fh7Xh + y^7> (TEOS, S i 

(OC 2 H 5 ) 4 ) Stf. 0 2 XteH 2 Oftffl^fcLP 
CVDj£tcJ;9, RJPJftl. 5 nm©vJl/3-i>^aK 
tt!6 5:iai-|> 0 RUT, 8 0 Ot:, 3 0W7X 
-;p*fr-3fc«, ^Xh + ^^UW (Ta 

(OC 2 H 5 ) 5 ) R&0 2 Sffl^fcLPCVDffilCJ; 
0, 6 0 0t:©ffiK7?IRfl(tft3 nm©^>^;i.Kfl:/»IK 
3 

[0093] 04 (i) K^-r£5K, ±m\zm 

mi 0nmCD^>g<tR4&tfRJPl 0 0nm^> 
^X^>R5£itf8U * 6fCCMPjS*ffl^T¥a{k 

[0 0 9 4] K±0±5l;:l,T\ 01 \Z^LfzJ:vUm 

y>V7s9ifi%tfrt%. E«SXStta*5 0 oraT-c 

[0 0 9 5] *j6««J|Ttt, H5ti§€ttR 

toWoJHHfWdK:, vU3>ftfcRRtfyijn>Ra 
fl:R(s i ONI) <fc0fcK**aKfr*M£Kfc4bR 

RttgRj? * 1 nmaTfc-rsct^pjftjc&D, 

[0 0 9 6] UfctfoT. ftllMft«lRfttfft||SRfl: 
*■» 6 3fe*y- h1MR®*aRJ**R*<b'r« - 1 
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[0 0 9 7] SSfc, ^OcfcoJC, ftRRMMRtRR 
t*«T*e. l^bT, M&*R&ftftttRK:J:Q 

. [0098] &mmtti£yim$:mmLft&, &m 

RRftttR£JfflTf SJiiitciO, &JR«ft;«iR;fttf& 
«a»ftftRfttt>k:#ft«K;T*;:t3&«r**. bfc 

*»RJP©fcr&t>*jWfiR;Sft, L*HI«E*0>tf5 
*a. 

20 [0099] ft*. **tt»»K:*5^'r'b» 

<tt>-***l)0-r*«fc'5JcLTt)J:^. *fc, 
>y-h:/n-feX£RS-r, M<^)h7>yX^My 
n-fexicffl^ctfeRllBT**. fc£U z<DM£ 

[0 10 0] (£&*R2 (B) ) B5H 
JK»1B2 (B) k:ff«¥«#SBO«IAfl«^L^Rfrffi 

[oioi] *^js^srm, &jb»{l«R3 turs; 

-tfA3iR{fcttR*ffltr>T^*. v^nn^AS^fb^ 
R6<&R»tt»l. 5nm, ^3-£A&flSftR3 CD 
i»tt»3nmT, *tt*tt© S' U 3 >RfcRRJ|tR» 

ja^rntfto. 5nm^o, xfttt&y-hitufcR 

JPtefll nmT**. y~h«ffi<0ffltt5 Onm 

[0102] ftfc, ^;P3~^Aa«fb*R6&^;w 
m ?-<yAmmm3<DKt>r)\z. ^mmm2 (a) <hng 

MOMSRfb*RKtfftMiftttR«nir^C 

[0 10 3] 06 (a) -07 (d) *#B8U 

S. ft*, &*<7)Xg (04 (g) £T<DXg) 
%®M%2 (A) ££Tte-e<0&<£ 
XSfc-3HTR9rr*. 
[0 10 4] 04 (g) C*Lftl8©», 06 (a) 
ici^T.fcSlc, RUILfc$'y3>g«i<0*ffiK:, R/P 
5/7 »0. 7nm^yU3>i§Ml8$Mn. 
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[0 10 5] 06 (b) \Z^^o\Z, 

-*>t'J^h+yyJ^r«)A (Zr (t-OC 
4 H 9 ) 4 ) RZS. 0 2 XteH 2 OSffl^fcLPCVD 
ffifccfc^ If » 1 nmC^nr^ASftttl l 9 $ 

[0 10 6] ttlvr, 0 7 (c) lC^T£5lC, 8 0 0 
t:, 3 0#<fl*frT7--;P£ff ?££tC£D, #0J£ 

[0 10 7] 0 7 (d) \Z7*-?£o\z. J-Yv*? 

-'>t'J^h*yy^-^ (Zr (t-OC 
4 H 9 ) 4 ) fttf, 0 2 XteH 2 OSffl^fcLPCVD 
SlCcfcO, Kfftt3 nm©vJl/3-^Aftffc:«Jli3€«l 

[0 10 8] £ffifcRJPl 0 nmW^>gft 

R4RtfRJS 1 0 0 nm<D:?>^X^>M5£itjaU 
*6KlCMPffiftffl^T¥fi<bftfT5. ^<D^^fcL 

t, m5\zf*Ltz&?tiimmwmt<nz> 9 *<d-&, m 

[0 10 9] ^c^J:^^, **j|ffi^fil(C^^T%, ^ 
#R2 (A) tH*. ^tttlty'j3>Sfi^ 

r*wftmmmz&m&mitwm$:Mf&? z> zt\z^o, 

[oiio] ifc^t, &mwL{£®mRzf&mim<t 
& ^ y- h »8r<&^rjp *s»ft-r * - t 

[oiii] ^JS^kftMR^RaK{b«iM* 

[0112] ft*, ^mmmm\z^xh, mi<D^m 
aa&a*. &mmmtmm*\z7 ym&TS&mv>'>u 

[oii3] i^mmms) j^t> 3 ©^a 

[0 114] (ggffijgffi3 (A) ) 08 (a) -01 0 
(h) fcL *^^^WI3 (A) 

[0 115] *"f, 08 (a) \Z^r<ko\Z, yU3> 
18l0ll:AsM*>ftAU tt^T3»t6**ff5 
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etc £££9, 1 Mmfift<DNS««l 0 2*» 

[0 116] 08 (b) K^-r^lC, #r££>M 

«£RJP 6 0 0 n mUm<D > U a >afcR*a»i&2K 

s t i *rao*?#iM* 1 0 3 *^^*r^o 
[0117] *tc, 08(c) \z^r^o\z, mm i o 

1 0 5^aAT^ 0 
70 [0 118] SSgtftRl 0 4*fJ*Lfcft, 0 

9 (d) K^rf Jc^lc, IIlnmgi(^)yU3>S^ 
{fcR(SiONR) 10 6«n. 3l#j»£. CV 
Dffi^fccfcD, lSSnm(DGdO x *>6&*&aaft; 
ttR (B5R«ftR) 10 7*»JSTS 0 CVDSfW 
ASttfc&RRfcttHtt. HRfc{t¥a*»adi£Rfc 
ofc*&MlT»<5. ftaRMMR 1 0 7 ftft£t 

»Ma*^iS^tfSfc«6Jc, (Mbfla) *fr 

Op C©ft{fcftaTtt, yU3>S«10lM(OyU 
3>*«<tS*rt\ MRftftRl 0 7®*«tattM£ 

fbSJT^'STK^m (H 2 O) ^Mtc^T&StR^ 
(H 2 ) *^tt*H«TJRffla*fT^. 
[0 119] 0 1 1H, y»j3>Stf*HU-')A©8 

0, *JR»ffc*RK:»LTttRfkttT, y'Jn>M 
i b b s asx*;p*-icastJ<jfc»*ttin|[K:J:n 

[0120] ±abfcJ:3«t*frTllMaatff3J:tic 

.to, »a««ic^U3>RftRt»j*'r*^ta<, 

GdO x ©**ft*«afi91ifttifi^it*Ct39«T*, 
ftffift&KttfcttR 1 0 7£»*c£*ti5||rT?**. t 
fc^t, y-N^aRco^swRjp^iiiin^-ti-^c:^ 
£<. u-^««©^&^an^»tt©y-h«ftR* 

[0 12 1] Jfcfc, 09 (e) iC^-Tcfc^lC, CVDS 
«*ffl^TRlP 1 5 0 nm©*JBSx'J3>Rl 08$ 
Sfc^T, 7thl/yXh§7X^<!:LT*lB 
SyU3>Il 0 8©xy^>ytff^ % EfHoy-h 

[0 12 2] JfcK, 09 (f) K*TJ:5fc, y-hm 
S (*«*ft->U3>Rl 0 8) ^VX^iLT, fiDii« 
50 ElOkeV, K-X«5 x l 0 I4 cm~ 2 TBF 2 (ZM 
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fH«10 9 (LDDI«) €r^^1"^>o :©X^Xf> 
•>a>Ml09lt pn«£«#*«ftLT*!y hx 

[0 12 3] 010 (g) fcjRt\fc'5K:, LP- 

CVDffiS^^T, 7<t-1110(i:^§llll0 
nmg«©y'j3>eftl (S i 0 2 R) ^«ST5o 
«1>T, LP-CVDjS^aD, li5 0nmSSO 

s^U3>*flji (s ink) 1 1 izmm?z> a 

[0 12 4] 010 (h) tC^TJc^iC, R I E 

©*s iNKi i itair. 7^rt-ii i oa, r i 

fc. iOi£S/£5keV, F-Xi5X10 15 cm" 2 TB 
®-f*>aA*ff'5. lOOOttlO^IS 

[0 12 5] (Htt«C3 (B) ) 01 2 (a) -01 
3 (f) WU *58W©Htt»li3 (B) 
©OSjg^ffi^^UfcXS»r®0T$>^o 

[0 12 6] *?\ Hffi^^3 (A) S/'J3> 
SS12 1 fc*^ #R«« 1 2 2 £^jrr£, 

012 (a) wky-b&mjfcr&fcwi 

tt* HT©J:5l:LT^-y-n 2 3 4»j*UT^ 
5. *1\ il*nm©|jftlll 2 4 (>-U3>BKb 
R) £#*U ^^l:^y'j3>ll2 5WyU 
3>gfbR (S i NR) 12 6^CVDSHJ;0Mt 
So RUT. 7* hlx^X h^TX^tlt, S i Nig 
1 2 6*Bfa©»«^llPI"r*, 7thl/yXh$IS 
S i Nil 2 6^7X^iLT^Sy'j3> 

H2 5MWkii2 4^x7f>^i, y^-y 

-M 2 3£Bf&?Z> 0 

[0 12 7] 012 (b) iC^TcfcSK:, 

y-h 1 2 3£VX££LT, Jtojf«EE5 k e V, K- 
X15X10 I5 cm" 2 TB(O<t>aA^fTK 7~X 

• k u-f y<DMmm&mm 1 2 7 *#R-r*. 

[0 12 8] *fC, 012 (c) K^f &?\Z, CVD 
ffilcJ:01Pfl*6»Rl 2 8 ££>tc. CMP 

ftfc<fct?T¥fiffc;£fTK y^-y- h 1 2 3c7)i:®£ 

[0 12 9] *IC, 013 (d) Iw^T^SiC, gfflL 
fz?Bi-?-b 1 2 3Wly hX-^>^IJH7 

[0130] #7^ttfla«ti!)mfla«ffo& 
g. 013 (e) K^-r^ic, m&itmz&Qmmi 
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\Z, CVDtt9l:«tDIWftnma)GdO| 

mmmmi 3o»«t« a rut, «r*R3 

£f?5. cttfcJ;D, SR«R3 (A) £H* % vUa 
>SS l 2 l S®<£ v U a >#«ftfl:£ n*i\ &JSffi{b$i 

■ i 3 ooyfr&miRmizmitznz, -tois*, 

mz*sVn>mt&*mfct%ZLt1Z<. GdO x <Dfr 

*{k¥m$&m&tfL\z&~3rtz> z: t&T?z, m®fi&mm 

10 fMWRl 3 Ort«#eft*. Lft#oT, y-«6iio 

[0131] 013 ( f ) KSTi-Jic, 7;^ 

^TCMPt6fcJ:0TOfttff3CiK:±0, ^-H^ 
gl3 1«m 0 3>$r$rK -kgBSEigl 

[0 13 2] R3©*R»RfctH*TRWl,fc 
**R»RTHtaT©J:'5ftRH*«lIRT»«. 
W [0 13 3] ±RLfc*R»RTtt, Rfc*G>Jlfc*2 
«£ia;tfX£^tJS?fflM£LT, *R«fttf***^tf 
»H«*Rfc*tfTRRLfc*«, -R{b«* (CO) £ 
rRfc#* (CO) ^&*HSS*ffl^T»ft31ftfft> 
Tfc«fc^. -Rfc»*jWfc»£LT«« 
U -R{fc«»#R5E»£UT«R-r<5. 
[0 13 4] *fc, ±»bfc£R»RTtt, y-h&ll 

i^tt, is*)zi>m&{mR&&mwt<t®m<Dmmm 

a*«fcRWLfca<, &JB&fbtlR<Bft:bDfc&jgj£R 
ft*R«fflfr>Tt>«fcn. *&, y-h&igR£LT, & 
W mft4flR*^»AHSRfl:«Ra)Jii||R«ffl^T«»J: 

k $t>\z. &mmm{k®m±\z&m&fc®m*M&L 

fcRRRjSTaoTfc.fcu. cftSaR^cfc, Rfc* 

(CckO, R«^^RR{b*R*^»^jRftRfl:*R«* 

[0 13 5] ±JfiLfc*JSWRTtt, *MMMfe 
R^*n*^JB7C*(tUT^HU-^A*«K:RML 
fc#, ftRRfc«Rft»ttftRRRft«lRlctt. yjio 

40 D£A, 7;WS-">A, ^ 

[0 13 6] (^M2&4) Ji^T, *^^0S4O^Jg 

[0 13 7] (*Jfi^H4 (A) ) 01 4 (a) -01 
4 (c) tt, *Sm«!>«lt9R4 (A) 

gosii^ffi^^ufcxg»f®0T^^)o 

[0 13 8] ^-f> 014 (a) iC^-r^lC, ->U3 
>SS 2 0 1 rttC*^»«®« 2 0 2 -5. Rfr) 

T, HMIfcWWiDiy NSfbffilCcfcr), Rj?» 
5^ 2nmOyUa>8ft«2 0 3*Mt4. > 
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&%m>z>mG\z\** v;m-'j7Aoi>-HH^^L 

(Z r (SO4 ) 2 • 4H 

[0 13 9] Hi 4 (b) C^^c, >Ffgft 
fto* f*MW£ft?ztT?, vU3>&{fcR2 0 3<fcv 
Wg^D, KiS4nmgg ( v U n >®{tffit&^ffitJp 

§ «^Ht>£ifiAEfj:7. 7 3 (e 

V) g*-C&£<7M;:*tU v;i/3-«>A«6. 8 4 (e 
V) c Lfztf-DT. yJ^-^Al2 0 4 

[0 14 0] yJl / 3Z')Al2 0 4<Di£mW$>Z>nmfc 

U ^e>(C^ib*^7K^T> ? Jl/3-^AK2 0 4^^ 
£U Sofcv^3-^ASK{l:tim2 0 5±\Z%itz\Z 

ASI2 0 4 £§JfS-trf IC, f ^igtlT^t^ 

[0 14 1] ^n~^ASIt{|^ffl|2 0 5£^/$Lfc 
014 (c) tC^TJ:?^ RJ¥2 0 0 nmSSO 
^■^^7 p ^mTfe^vUn>^{bK (S iNR) 2 0 

vJHi-'y-A^ 0 4*g£y- h«ffico^{c/^- 
^>^T£„ i^T, y-h«@£VX*£LT^fife 

t, v-x • f u-< >&mm 2 1 1 

[0 14 2] X^-V-tfZZS i NR2 0 8 

ZMtfLL. ££>\ZR I ECcfcOSS^I^itljcfW, 
$^T, BPSGM»?^U7^R I EB$OXh7 
A-<hft£5^-S i NI2 0 9^15 nmiSlfiJ 
T3o S^T, BPSG121 OMl, ^e»C80 
Ot:, 3 0^^X 7 hSftgl^TTB P S GI2 1 
OOmm&lt&ftOo "t<D'&. CMPffiiC<t0, SiN 
I2 0 7-2 0 9$:X h yJ\—\Z LTBPS Gfig2 1 0 

[0 14 3] Z.<D±o\Z, *£m&m\Z±ntf* yU3 



<12) »B 2001-257344 

22 

^zz.t&vzz>±t*>\z, mmm&\z&-Dtzi?)\,zi- 

[0 14 4] (^£JS^Sg4 (B) ) HI 5 (a) -HI 
JO 6 (e) ft, *5l^<^*iS^Si4 (B) 

g<£§JB;£ffi£^LfcIg^MHTfcSo *^Jg^ffi 

%mmm4 (a) TRWb&*j56*«fflL, y-h 

ta©4SSffl ufefa7;M h ^ > 
yX^SMtSfcOT*^, ft*, HI 4 (a) -H 
14 (c) fc«Lfc*lfc»tt4 (A) 

[0 14 5] £J£«fi4 (A) £EI«<0Xgk:J; 

0, Unknot (H«*r> ±£y;io^»>AR2 
0 4S»]*U $^:»ICi:oTy'Ja>ittt 
*0 yj^-«>Al2 0 4t^jS$«uii: t kO, il 
5 (a) !C*-*\fc3fc. SWn:itfA«fc»«2 0 5 

[0 14 6] HI 5 (b) \Z^-?£o\Z, 

-•y*Affil2 0 4 ftttMfctt* 
-^AI2 0 4 «r«IB$i3:«fi«±JcU^X h/\°^-> 
*«lSU ^OkyXh/^->m^ilT, 
&Wty yWt\Z£ 0 -^AKfbftlK 2 0 6$iS 
U $6JCiB*{t:***»T^3-^AR2 0 4*» 
it^. ^S^^JI/3-^A^O^JBKiL 
50 T> -fy HJ£AR2 1 24 1 0 0 n mcDRJPT^fST 

[0 14 7] HI 5 (c) K5rrr£3K, CMP 

T, yJ^Z^A!2 0 4©£ffifcttSW:3-£A18fl: 
»I2 0 -f y hU £AR2 1 2<Dmm\Z\t^(y h 
, J»>AIMkfti2l3*Wrtsn*. -fyhU^AOJB 

[0 14 8] &lC* HI 6 (d) fC^-T^oJC, 
40 ^§ y U □ 2 0 7 ^ 2 0 0 n mOi 

JP-CJMETe. *<D«, y'j3>^ftl2 0 7^yjl/ 

[0 14 9] ^JS^g|4 (A) chlU&lCLT, 

7~X • FK>HM2 1 1, X S i NR2 
08, 7^ft-SiNi2 0 9, BPSGR2103S4 
HI 6 (e) \Z7fi? <fc"5ft«ig©h^>vX^^ 

[0 15 0] **JS^fi|-C«, fa7;M^;Ph7>y 
5^ X^^SiglC^L, H«^SI4 (A) RSlCffi 



23 

[0151] (mmmmi (o ) in (a) -01 
7 (e) \i % *«noftjK««4 (o \z&z>*m&m 

B©»»*tt4*lfcIil»ffliHt?*5. 

tt* *J6«ig4 (A) TKWLfc;#SS*ffiU y-h 

yX^WtS!)^§o &45, 014 (a) -0 
14 (c) £*Lfc$|»**4 (A) a*MfcMt&ttJK 

[0 15 2] £T> &BS1R4 (A) fcRttCDlSfcJ; 
0, 017 (a) 5 fc. «>Ua->lftB2 0 3 

AK2 0 4±C^3-«)A»ft«i2 0 6*»«T 

[0 15 3] 017 (b) fc*TJ:5fc, 5>;H3 

-^A12 0 4*8«$-ti--&««±JCU^X K/1*-> 

X, <7bU«>Ai2 12*1 0 0 nm^JKiPT^T 
[0 15 4] Jfcfc, 017 (c) KtkT^^ CMP 

&K<fcoT¥*Sft:*fT5. ^<£&* WttSiaict, 

*s*fc©fic6ft^a«©*frrj»«a*fT5. f&ias 

*fT^^<hT, yU^>Kftl2 0 3 iyj^-^Al 
2 0 4(h^E WyU3>iM2 0 3 ^7h'J 
^AI2 1 2£<A#ffiT, »flsa5ES*:R0f«Slt1U*« 
g^D, ^n^nMJ? 4 nm@S (^>U3>»ft;KSIg 
lUlnmSS) O^*3 = ">Afflifls1fcK2 0 5&tf 
-fy hU*AMMfc4Mt2 l'4*«»jfi*fts. *fc, S 
«**»+£» 0llJ-r;i£T. v^3-i>AK2 0 4C0 

R2 1 2©«fl:tt>fyh>Jf>Aift»B2 1 3#W£ 

[0 15 5] 018 (d) (C^-T<i:^[C, 

^«*KT*«vUn>a{bR2 0 7*2 0 0 nmtf)R 

^U3>SfkH2 0 7, 
-^AI2 0 4S^7 HJ*AR2 1 2*§Z?-hm 

[0 15 6] -t<D«, H«&4 (A) fcflMlfcl/t. 
7-X • HU>f >tt«12 1 1, X^— !J— S i NI2 
08, 7-ft-SiNl2 0 9, BPS Gl2 1 OH* 
*J*, 018 (e) K«T«fc5&«ifi©h 5 

[0 15 7] **ft»||Tt). fa7JM^i^7>y 
X*©R»fclRU £«Jgffi4 (A) KtfHffi»IB4 
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(b) tmm. mn\z&nrz®nm<Dm*&mim<t® 

m%y-bt&mm£Lxm^%zttfx£££b\z. 8 

[0 15 8] ft*, ±&LfcftlK#tt4 (A) -4 
(C) *«a»ft«BlK:**n*Afll5c*tl/T 
n - V&RZf^ v h U £ A *« fc * tf TlftBJ L 

[0 15 9] *fc, ±fcLfc*»»R4 (A) -4 

owmmzm ^ttm \z-o\,*xm,wvit&. &m&mm 
r± \z&m&fcmm*M&Ltzmmmm.xh ^ t *> <t 
v> 0 «waaiCcfcoT&«aafl:ftR*» 

hn^^A • ?2>mmm (BSTO HTfcJ; 

[0 16 0] *fc, ±jebfc*«S»«l4 (A) -4 
(C) THU ^U3>RfcR±fc*RR*»*T*J:3 

RBT»ntf<j:<, »iAtf->U3>iafti(s ion 

■) ±K&«R**j£r*«fc?KLTfcJ:^. 
[0 16 1] y-h«ttJCffl^**JH^^^T 

30 S5IC/XU7^^^7?*«T i NR<h*>;7*X 

T>WL£v>mmmmz\sXh&\<K 
[0162] (mmmwt 5 ) kt\ *%m<of& 5 ©hm 
»R«HH*#iHLTK9rr*. 

[0 16 3] ($ffi»£5 (A) ) 01 9 (a) -01 
9 (c) tt, *&H0ftttJBR5 (A) 
BO«it*ft*^LfclS»rffiHT**. 

[0 16 4] £lT, 019 (a) ttRTAiK:, 
>SS3 0 1±IC, jp^lnmKTOSS^y'J^^ 
ftR (S i0 2 I) 3 0 2*^^-T^)o m*X, y'J^ 
40 >*<U«3 0 20-»*«RWK:»*LT, 5/U3>* 
«3 0 l±lCvUn>g£{bR3 0 2©flF«E-r*««t# 
ftba^««*»jBjtr«. ^C0^, ^SJCLa, Hf, 
Zr, Gdf^im^ISttl3 0 3*i£*rr 

So 

[0 16 5] ^13, 0 19 (b) K^-rJz^lC, 

v>&ttzmm\zM&Ct\z<kr>. ->'j3>iftl3 0 2 
*»£LfciR«T«^JRKfl:«R3 0 3t->«j3>ifi 
3 0 10->>j3>t3i«JE«:LT*lHaRfcft«3 0 4* 
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-?\*&mmt%}m3 o 3&^>U3>8<t;R3 o 20m 

[0166] &\z, mi 9 ( c ) \z^?£o\z, ±mz 
t i Nmfrt>uz>?-hnm®omMm3 0 

U ££»CvUn>g£{bR3 0 2, &M&ft;^R3 0 
3, &KJ£$fl:tjR3 0 4&tftt®R3 0 5 

[oi6 7] mmmms (b) ) 02 0 (a) -02 

0 (c) *%wv>mmMms <b> tc^s¥##g 

[0 16 8] 02 0 (a) {C^TJ:^t^ 

115 (A) t^mzLT. y'Jn>li3 0 UCyiJ 

3>H{tR3 0 2Rzt&mmmm3 0 3^Mn. 

[0 16 9] 02 0 (b) IC^T^^IC, ±j£L 

o&ttzmmzMs. miftmnm&s (a> -cfrofc 

0, ->Un>ffi{bK3 0 2£»SLfc««£BfcSL&)&* 

mt£<otz&mmtuk®m3 0 6&tf 3 0 

&JI&RfcttR 3 0 7 ®*jP&JR&R4bttR 3 0 6 <£ D 

y u a >is«^iie<t«ii 3 0 6 © 

mmstimm3 0 7 .to 

[0 17 0] 02 0 (c) K^f ct^tC, ^Jg^ 

ffi5 (A) £H*fcLT««R3 0 5S#rtU 
&Mii&{t;$jR 3 0 6, 3 0 7 StfttJIR 3 0 5$/^ 

fcRjp^swcjsfco/ty- h*««»tf#*sft*. 

[0 17 1] ($|ftgR5 (C) ) 02 1 (a) -02 

1 (c) \ts *%wv>mmmms co 

[0172] sr, 021 (a) \z*?&o\z, mmm 

ms (A) tl^&iciLT, ->U3>««3 0 HICS/iJ 
□ >&{tR 3 0 2 Rtf &JB&fbfeR 3 0 3 Sr^l"*, 
c<z>£#, &S8fbfeR3 0 3*<AS^?§a^{b¥ft^ 
ifc£0t>{g< UT*5<o 
[0 17 3] 02 1 (b) JC^-r<t^l^ 

ft <Da*MI& ADMKrm) , vU3>iftfbR<aRJ?, & 

>mitm3 o 2 &»*bfc«*t»*L&^-3fc««t 
t, mte-Dtz&mmmmiz'tzct&Tzz. ~>un> 

RfcR3 0 2 *R*LfclB8m ^itt«3 0 3 
£v'J=J>S«3 0 l^)y'Ja> < h^jgLTyij3> 
SS3 0 l(7)^@^ifi(C^^S^{b^R3 0 8)WMfc;S 

n, &m&mmm3 o s t^iiwi3 o 3 torn 
mmm\zti.z> 0 zrz. y'ja>sfti3 0 2^iift 

*^fc««Ttt, &KRfcttR3 0 3 £^U:i>Rfl:R 
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302 tifi&KLT* fc¥m*itiz&\,*u&o&mmib 
teM3 0 9#»jfi;*na. 

[0 17 4] 02 1 (c) iCS-r^'StC, ^JS^ 

H5 (A) £H«fcLT««R3 0 5*#J«U £S£ 
&R3RfcttR3 0 8, &JBKfb*R3 0 3, 3 0 9& 
tflil3 0 5£/1*-->^T£. ^OJ^lCLT, 

[0175] (nmj&t&s (d> ) 02 2 (a) -02 

2 (c> « % *«^on«?gffi5 (d) \z&z>¥m&m 

E<O$5B;£i*£^LfcX@©r®0T&£o 

[0 17 6] S*f. 02 2 (a) \Z*?£?\Z, 
^5 (A) tmmzLT, y'Ja>M3 0 1±l:yiJ 
3>8«3 0 2Rtf&JB»ft;«>R3 0 3*»rt-r*. 

&S8{b«8l3 0 3 *<a&tft2gg£ft¥S!& 

[0 17 7] #tc, 02 2 (b) fC^-TckolC, ±j£L 

fr iragfcffifffl) , y-Unv&fbRoRJP, & 

>$HbR3 0 2 &»4Lfc««ti:|*SL&^ofc««t 
t, »ftofc»«R*jfiK:-r*i:^-c**. yUn> 
iftR3 0 2*BSlfcI«m yU3>Sfi30 1 

I3 10«$n§, y>j3>BftR3 0 2g 

»fb«R3 1 2 #»£Sft* vU3>S1S3 
0 l<B«Httimi&«iftfcfcR3 1 l#*«*ft 

So 

W [0 17 8] 02 1 (c) IC^T^^H, 

S85 (A) tH*l:lTt«l3 0 5*»*U SSIC 
&K3$Hb$lR3 10, 3 11, &jRR{fc4MR3 1 2& 
tftSi3 0 5*/^-->m. C^^^ICLT, 

[0 17 9] (Hfi»ffi5 (E) ) 02 3 (a) -02 

3 (c) KL *»W<7)g|Jfi«j£5 (E) 

[0 18 0] ST, 02 3 (a) fC^*r<fc^tC, yij3 
^ >S1S3 0l±iC, La, Hf, Zr, Gd!?<D&Jg£ 
^tt«HSfb«R3 1 3£i#fgirSo tt^T, 7^- hi/ 
yXh3 14$VX^tlt, <*>aAffi(CJ:0^U 
3>>f*>S4I8ft»l3 1 3*(c^AT^o 

+tft*ck53&:*friL, m?L&&mwnmm3 1 3^ 

ff*d<3-5 nma«©«^Cttftia«EE«:0. 5-1 

kevmm\zmfe?z>. 

[0 18 1] Wz, 02 3 (b) \Zk?£o\Z, y*b 
U^Xh3 1 4€:7 p ^XV7^i>>^DqS{ktt^^ 
50 «fc«Ba«iaK:J:oTl»*Lfc», J»«Kl*ff5. ^© 
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Lfc«*Ttt, ^mwntmrns 1 3^isift«iiit3 

1 5 (La 2 S i0 5 9) fcMfcSft*. S/»J3>£ 
»XLt^&^(WTH &JI§&{b«l3 1 3#*©* 

3 1 3tWc^a6^ALT*3< CtfccfcD, &ifl ! SCDfift 

[0182] *ic, 023 (c) K^r^ic, %mm 

ms (A) fcH*KLT««K3 0 5S»*U SSfc 

&mmntwm3 1 5, &jmft«rK3 1 3&^tn 

[0 18 3] ±EO«W>U3>I«3 0 1± 

KCBKtt^JKKYbttlR 3 1 3*i§«T*J:<5fcLfc*^ > 
'J3>«E3 0 l±fc»^S/U3>»fldi*»JSfiL, d 
0'>'j3>»UU:i:«ifc||i3 1 3£ift*TfSJ: 

fcfH«t%, yU3>S«i«{M3l3^^ 
tt&K&Kffi4Mt3 1 5<htf>«Jfffit£fc£. 
[0 18 4] (£j£ft?IB5 (F) ) 024 (a) -0 2 

4 (c) tt, *XnoftlK«IB5 (F) lc«*¥»#g 

[0 18 5] £t\ 02 4 (a) J: iK, 5/IJ3 

>S&3 0 liilc, JP$ 1 nmHTfl)i»^->U3>l 
{bBl3 1 6*»fiE"r*. *Hf>r, ->U3>KffcR3 1 6 
±IC, La, Hf, Zr, Gd*®M«$tr&JR*ft 
(Mt3 1 7£i#«T3o «HT, 7* hUvXh3 1 8 

3>SftK3 1 6*Kfc££?fc&fMC?-So 
>&A\z& o , y'Ja >S^bffil 3 l 6 icftBtttcttflW 

[0 18 6] 02 4 (b) K«-i\fc5fc, 7* h 

l/yXh3 18*BSLt», *kffla*fT5. 

S/U3>MWfcK3 1 6fc»**«.£ASttfc« 
&JgRfl:4&M3 1 7(hyiJJ>8ftlB3 1 6 t 
**EfcLT&K3t*ffcttR3 1 9 v»Jn> 
&{b$l3 1 6l:««tf4^5nT^^fi«Tlt y'J 
3>KfbBl3 1 6Rtf&JSSKL^ffi£3 1 7 0>ftllll*<a 
11*§o ->'J3>»flJl3 1 6C^»ji***AT*< 

fcfc, &ffi9<0fi&£ggffi7g!B5 (A) ■pffofcJRfta 

[0187] 024 (c) icstjisk:, mmm 

ms (A) £H*£LT*«K3 0 5*»dEU £SlC 
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&JB3£»{b4&&3 1 9, &JB»fb4WK3 17, f>Un> 

iM3 1 6^r/iM3 o s^/^-z>m. c 

[0 18 8] EOJiSlC, **H5»MI5IC<fc*ltf, 

T«ttbic, y- h&mmnmmzm&nmi&Tm 

[0 18 9] fcfc, **«*«I5IC45^T, &JB&{b«5 
K^^JB^»{b«bKtC«, Al, Sn. Sc.TI.S 
r, Y, Zr, Ba, La, Gd, Hf, Ta^^> 

R*»flS«f«l&»*-r*«Trtt. SnWTattSIA 

[0 19 0] **«»|R5T?tt, >"Ja>X«± 

[0 19 1] H±, 1 -5 *KWLfc 

[0 19 2] 

[■HoflWttWll] 

[01] *9tmv*iii&9i2v>$iMBmK*z*mit 

[0 2] **M^*iatf*2(03ljSfi»IB»c:«s*Wft 
S»fM0o 

^ [0 3] *36W©»lRtfS2©*tt^!Bt«-5¥#ft 
S»r®0o 

[04] **M©*lR«»2 0)S|jSfi^i8lcffS*«* 

[05] *xn©iiiiftcnii2C[)«ik*aK:ft«¥«i# 
[0 6] *%w<DmiRzf%2v>mmM&\z%z>*m» 

5^ g»r®0 o 
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[0 7] *am®*i&im2 0Sft*s£ft«¥*tt 

BB©£S2©0iJKtn>T-5-©Bj§ia©--g|$£jRL;fcI 
SBrffiH. 

[09] *^BJ©m3 0HifiJg!glC^S*«ft:gB©m 
0. 

[0io] *%w<D%3<onmMmz&z*m»mmc> 

[011] *8no£3 0j|&BBK:ttQ. ->'Jn>& 
[012] *«W«B3©3llfiJgffiK:««^«ft:SB© 

»2©MicQ^T-€-©Bjsxao-a5**tfciawfffi 

[013] *5SMO*3©mfi»tt(C«S^»fl:««0 

|ZaJo 

[015] *5SW^»4©*Jfi*!8^«a*»«eK«© 

|2a|o 

[016] *«W©*4 0)*»«JB^«S*S|#Kli(?!) 
*2<0«{C^^T-?-©«itXS©--»**LfcXS»fffi 

[017] 4 ©H«^!8^«S*W«cgB<o 

*3©«K:t5^T*©IIJSxa0-«*»L&xai(fiH 

lealo 

[018] *«W«)»4(Z)*Jfi^jB(c«S*»#:KBO 
!ll3 0«»c^^T*©BJtxa©--»**Lfcxa»riB 

kSle 

[019] *5ggB<D»5^»«!|{cffS^*ft:gBC0 
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Sg 1 ©«lct>ViT-t(OBifiX8ft* t fcxaWBH. 
[02 0] *^W^5 0*»^ffiJC«S*»^«BCD 

*2©«t^^T*©«axa**bfcxa>fBiB. 

[02 1] *%«®«5<DHlE»Blcff«¥t»#SB6!> 

»3oBfet>^T*©Baxa**ufcxa»fWH. 

[02 2] *«M^S5 0||lifi^fStC«*¥®«:»@0 
*4 0«JC^^T*(7)Bitxa**bfcxa»ffflH. 

[0 2 3] *5finoB5 0»BM^||l«¥4l«ltBO 
*5<D«fct>^T-tOBifixa*«bfcX8»fBBI. 
/0 [02 4] *5fiW<0* 5 <B^jffi»SSicffi*¥»#&B<0 
»6<o«k:o^T-€-©Bitxa**Ufcxa»rBH. 

l-3/U3>»«, 3. 4-^ 
7, 11, 14, 16-y'J^>SM, 8-*U^U 

n>j&, 9, i3->un>aftn» lo-y^-y- 

h/t*->, 12-inf>y3>m 15-7- 
X- FU-f 1 8— >U3>«*ftJ|l 0 1, 

12 1->U3>ifi % 10 2-NIS8, 10 3, 1 
*0 2 2-*^5Mi«tt, 10 4-ftUMfcjR. 

**«K*X 10 6, 12 9-ytj3>^ftl, 10 
7, 1 3 0 ---&]mft:4MR. 1 0 8, 1 2 5-#Bfty 
U3>H, 10 9-l>Xf>y3>fi«, 110-7 
-f+HI* 11 K 12 6-; S/iJn^ftB, 12 3- 
12 4-*BftBt. 12 7-7-X-F 

v< xnnmmttmm, 1 2 8 131- 
y-hti2oi->ija>ifi, 

tt, 2 0 3-y>j3>Stt 2 0 4, 2 12-&JS 
2 0 5, 2 1 4-^aSttl> 2 0 6, 2 1 3 
W 2 0 7, 2 0 8, 2 0 9— >Un>S 

ffcB, 2 10-BPSGE 2 1 • Fl/-r> 

JE*B3 0 1— >Un>S«, 3 0 2, 3 1 6-^Un 
>K{tK, 303, 309, 312, 313, 3 17 — 
&m&4t%im. 304, 306, 307, 308, 31 
0, 3 11, 3 15, 3 30 5 

-«Ml, 3 14, 3 18-7thl/^h 
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